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Abstract of JP92681 35 

PROBLEM TO BE SOLVED: To provide a method for producing 1-hexene by trimerizing ethylene in 
the presence of a chromium catalyst comprising three components, capable of obtaining the 1-hexene 
in extremely high purity by using an aliphatic hydrocarbon as a solvent and adding a specific aromatic 
hydrocarbon in a specified amount to the reaction system. SOLUTION: This method for producing 1- 
hexene comprises trimerizing ethylene in the presence of a chromium catalyst comprising a chromium 
compound, an alkyl metal compound and highly safe and easily handleable imide compound. Therein, 
an aliphatic hydrocarbon is used as a solvent, and a 1-6C alkyl or halogen atom-substituted or non- 
substituted aromatic hydrocarbon is further added to the reaction system in an amount of 0.01-50vol.% 
based on the charged solution. The solvent is preferably cyclohexane, heptane, etc. The aromatic 
hydrocarbon is preferably toluene, butylbenzene, etc. The chromium compound is preferably a 
chromium carboxylate compound, etc., and the alkyl metal compound is preferably triethyl aluminum, 
etc. The imide compound is preferably maleimide, etc. 
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[fMUl] ?oA» 7/L^;HfeMfc-&ti&tM 

1-50 ^*%<o(B^TK*s*{c^jirt- s - 1 £*H8t 

•tSl-^-bViOilBt*^. 
[|f*lI2 ] A S H[^WTfB-flM ( 1 ) 

mC-^), (1) 



(3$*, df±i~4«18Rr*!.. Mli**, XttJSW 

tillA, I I A. IB, I I B. I I I B^L<J£ 

ivBmcommm^x&Mm^mTvm^m-t. r 

S. Ao^>J|f, 7'J-^S, XiiR 1 , R 2 *^*- 

izt ifflkk-t&nm i t=sa<o i 

Jt#Bt. 

[USE 3 ] ^oA-f^^Tie-^ ( 2 ) 
CrA„B„ (2) 

miil-6<7)gire*9. nli0~4«fflft? 
£fcAt;3$**gcl~2 0^7^/1*, TV-Jl> 

s„ 7wy, r;i/3^f^, «;i/,t;^yi/-M, js 

^nyj'fif, hFn^/HE, iffiM, fill, i§it 

fifc^SK fc t, 1 §Iil±£f!rf ) TSSiiSfc^ftT* 
§ ; i: Jffli tSlf^iS 1 X(3 2 tlBtt^ 1 -^-fe 

[IMII4 ] 7;L^/^JI^»*TiEHKit; ( 3 ) 
RpMX, (3) 

(5S#, P(i0<p^3t»"9, qliOgqOt^ 

T. L4>ip + qJ±l~3T*4. Mli'Jf-^. 

»\ #'nyX(;±7;l/5-^A£^U R(i 
1 - 1 Owm^SJ: 9Mifft£4>ft< 1 1> 1 

8jy±£fiu xi&mm?. riva^ym, tv-a> 

lWPihim) x'^ii&itsm, x&nvss*-* 
y-TS> s i t t t&tmm i 3 tiea« i - 

[IMiI 5 ] If ^if l JMIM<3I4 n^^KMztmn 
^DA«tMtTIS-« (4 ) 



R' iM' d X' u (4) 

J>9. *fcktil~4tf^Br^*S. R ' Si/RHXtiM 

A, I IA, VI I I, I IB, I I I B, I VBfL 
<{iVBKW7C«Sr^L. X' Ji^n^'ylFfJ: OSff 

nt^< t i>iwi±£ifr) X'^tih^uyyit 
?£, 
[0001] 

[^BJ!<7)S-ri.Sffi^if] *^HJ(±. ifW^Hlfl: 
Hi: * 1 'X* -k > c?)W;5ij<i;tPS^I.„ *^BHT#t 
iU, 1 -^MrXi, ««flaiHfc|?>Jx-tt,> (LLD 

pe ) (oBLftttsv-^nimimb ixm>xnm 

[0002] 

4. Witf, #0lftlf$3 3 4 7 8 4 0#f?l!«W&t/ft 
rme 2-26523 7^fRtti, ^nAft^i, 7 

frssttykv* h*y^ymco^-TMk^mm 
frh%hnm&b\ xmm^e - 23992 o^miz 

ipt> & S jWSWM^ § #vr ^ 4 . 
[ 0 0 0 3 ] 5fet*IK8«t(i, ^nAtei, 

«w^v7 y (vim-sum. mttizmtt 

vy ^ y^m^Km^imifz, zn-xmiizftlli. 
4 ycr)\m&U.fo. mz^yycr>^tKmz 

[0004] 

immmikoktmm] HKt, ^pa»hse* 

Hl^m 3 3 4 7 8 4 0 ^BJWSS^irTO 6 2-26 
5 2 3 7^|g(ciatlW^i£T"{i, Mm&m^X-ts; 

mtffoitz* &tz, mm^6 - 23992 o^igtia 

[000 5] ^BJ^ilSWHIit^T^S^tcT) 
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[0006] 

mx-Kfcmzmnti tmbxm^m&Ti 

[00 07] mhjfWm, T)V*)V£ 

, 3 1> \zmm i - 6 corn* >im, 

frwm o . oi-5o mm%<7)m%x°M&mzmm 
izbmmbtii-^*><7>mmj?Mzmt&. 

[0 0 08] 

[^^»4^ffi] i*ct, *wmz->uxmzmi< 

wmn. 

[00 09] J&mz&^X . ?nAftim T/F^F 

< , Miff, vF-f s F\ i-?onxfy-l, 2- 
y*WJfWSF, 1-yntxfy-l, 2-^*# 

^H5K, l-M)7;^D^f-;l/Xf-y-i, 2 
-y*;l/*'^f>-f5K, 1, 2-y?naify-l, 

2- v/)/F;F'dfW $ F\ yh737^^ 2-7r 
y-2, 3-y#/F**3fW$F\ 

-1, 2-y'#/Ftf'^WS F\ ^i'WSH. «. 
a-y^W-^-^f/W^yWiF, a-^f-ZU 
-a-ynt^^WSH. mHSR 3, 

3- ^^j/;I/^;M 5 b' s F", 7?>V4 5 
F\ 3, 4, 5, 6-fb7^nn7^;MS^ 1, 
2-i/^nA,^y^;^dfi/>f $b\ l, 2, 3, 
6-fb5bFn7^/HSK, 1, 2, 3, 
7tK07^MSK, 3, 4, 5, 6-f h7tKn 
7?JM5H, 1, 8-t7^M5F, 2, 3-^7 
yi/yi/W^HSP, y^nMHS^ N- 
^DnX^yWSK, 5 F\ N 

N- UF^i^F^/F) 
VF'f 5 F\ N- ( t Fn^f y) VF-f 5 F„ N- (# 

[0 0 10] S^fc, N- ( FU^Fvl^F) VF-f 

S F\ N- ( FU^fvFF-U/F) 3^yM S F\ N- 



( F VX+JVi/Vfo) yf73W 5 F\ N— ( MM 
f-ZF^U/F) - 2-7t>-2, 
F. N- ( MM-f/Fvy/F) -l-y^n^yfy- 

1, 2-i'*#/MMfs'>f S F\ N- (MMf-Z^y 
;F) -3, 4, 5, 6-rF5bF'o7^;M5F\ N 

- (FU^fv-FF-U/F) x?yy-f s F\ N- (FUx 
tVFF-U/F) 5 F\ N- ( F'J-n-TnhVFiy 
U;F) vW 5 F. N- ( F'J-n-T^/FvLJ/F) V 
W5F\ N- (F'J-n-A.df^;^iJ;P) vF-f 3 
F\ N- ( FU^y^'/F^'J/F) VW$F\ N- (n 

-7'>;F^^/FyU;F) vW$F\ N- 
;F^^-;F>-y;F) ?W S F\ N- (y'^^-;Hr'^y 
/Fi-'j/F) -?W$F\ N- ( n-sJ-^f-yF^^Fy 
U;F) VF-f$F\ N- ( n-^^^r^F^f-^Fy 
|J;F) 5 F\ N- (^yy/l-y^f/l-y'J/l') V 

F-fSF. N- (y^Fy'/^/FF-'J/F) vW 3 F\ 
N- (^x-ZFi^f-ZFyD/F) 71/^ 5 F\ N— (p 
h^y7i-;I/y^fil-y | Jll/) -?F-f 5 F", N- 

( p- F/F^/Fy'^/Fy'J/F) ivA s F\ n- (F 
U7x-;F>-U;F) ?W SF\ N- (FU7"f7Ff- 
y) N- (F'J^y'^/F^y) VF^S 

F\ N- {vA yyf-;FT;F5-^A) VF-f5F\ N 

- (y"xf-;F7/F$-'7.M vF-< S F\ /J<SIVF-< S 
F\ igVl^-f = F, ^;Fy<7^-7F-f 5 F\ tf'J^AV 
F-^SF\ th'J7A7F^ S F\ Uf-^AVF-^ 5 F 

iPh-HEHBA ( l ) 
[00 11] 
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[0012] (st*, diil-4<7)S^T"J>§ 0 Mli/K 

ximwmmmi a, iia, ib, iib, ii 
i b^l< « i vBmmmmmxmnm^mjt 

r R . R !; :u ui ^T*' 1 I 1 1 1 
7lV*)m. Anyyjg^, rU-/F*, XiiR 1 , R 2 

-Y£F\ N- ( F'Jy<f-/Fy>jVF) vWSK^N- 
(hUfi-)li-y) vH 5 F^'ffl^^ii^o ^/t. If 

[0013];;T. 5 F -f S F*^f^ 

^iiS^JR-f 5F\ S)l>^(iiti^«iM^T"S)D, ft 
#mzi±A 5 Ft I Affi, I I Aft, I BfL I I B 

ft. 1 1 1 BmmfivBmt^/mmtmtmb^M 
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^T"^T"^ t . I A&tf I I AftASlO'f 

SF-ft^rWi. 'J^7A. T^/FU^^, 7-FU9 

^i/^A. miy'^-iv^^^^j^m^i a&vi i 

5. X, I B&£>' I I B£«<7M 5 Mte*tl, « 

iml mtg. mu^mcn ibs/zi i B^t^ti 
fc ■< s Nt^Bg* 7/f* >j wfiqrreKJEStfs ; t x 

£j£T"# S„ I I I BMP I VBifefeRcM 5 Ytt&fo 

y f\ f y y^;Ff- y y n y f\ ^*x^/f7;f s - ^ 

?n'J F^« I I I B&tf I VBSE^JBSftftt -f 5 

Yfc&m*T)Viti y «#sT-csjes*fc d , mm> i 

I I B 1 V B loMS f ffil i: I A, I I A, I 
B. I iB^&H^S^^fcKJEStffcO. X. 

f y 7"f-;Ff-y t f y f\ mm y r-rnr/i s -7 a 

t F 'J F^co I I I B&tif I V Bjfe%fe«b F 'J F t -Y 

(i. Polymer Journal, 24, 679 
(1 9 92) tiflfcT, N- ( F VTJWVi'VJV) V 
IM 5 H(±. vW 5 HXIifcvW 5 Ft F UT/l^F 
)li/ty)l7nty F*£ 31875 yffc^*fiFffFCK(G § 

ournalof Organic Chemistr 
y, 39, 21 (1974) fciMf , «V W S F 
li, 7H S FtlliiBS:X^y-;l//^f-^x;F* 

[ 0 0 1 4 W 5 F-ft^^ffifflfili, jl^ni,^ 
ftlt/MdtfLTO. 1-1, 0 0 0 0 . if 4 

L<(iO. iWfiL<(±l-300 
. •< 5 m&tonmM.W? aMt^m 1 * 

;n=*f ft o . i ^Mmtm^mm^Kmrn^ 

[0015] *mivmzti&7v&te&fob FT 
i±, mzmm-fih^rm^i\ mm, tib-am 

(2) 

CrA.B, (2) 
(^4F m(il~6<?^SBrC*D, nfi0-4CD8ire 

i^Atiw&m i --2 a?mi*>iM, ry-n. 

S„ 7F-y, T/F3df^ N i})V^^V-Y^, /3 
-i'v'FT— FS, /3-yFxx-f/FSSVTSFS. 
Any^Sf, b FnJfy;«, m££, 
SIS*. #/i^-/i/MiiffcffiS^&5Sf <fc ySfftot 

^t^k bfg^r^ij, 7yft>M^», 



[0016] ±IBHK^ ( 2 ) tti^T. £§SS&1~2 
0«T;F^f7FSt LTtt. #tH£-TI>t«T"(i^^ 

mm. ^ivm. x-?-;^. y-f/FS. ry^F 
S„ ^^yf-zHS, y^o^y^yi^in, ^yy 
y y y y y y x - xii f y y^yyy y ;Fy 

^FS^W^-S . &§g£t 6 - 2 0 cr>T 'J -?F« fc 

txa. mzmi£t&i>(7)X'!,i%\w. mm. 7x- 
ii^iii i ' 'ii-f'-i ^ i : f 2 0^ 

H\ ^yby. x^F^y-fe'yXfi^^y^F^y-if 

ih^yi. yn^yi, y'h^->m. ^y;F 
^ys. xf-ry;F^-= s fysx«7xydfy^^ 

fffeflS. ^«l-2 0«*;F^yF-FStFT 

*. 7°nb^^-F^. 7"-?-f-fs. ^^-yyyx 

f;lA^t7x~fS, ^y^yy^-FS, y?nn 
x^;l->\Jf-9-yx-FS, 57F-FS, XfTF-F 
36, ?J-Iyx-F3g, ^yy"x-FS. Xiif-7r^-F 

^*^l-2 0C7)^-y>'yFt-F 

-b^FTbFt— FS. F 'J 7;F^oTb^;FTb Ft 
-FS. ^-t7;F^-n7bf-;F7bFy-F^, 2, 

2, 6, 6-rFyyf-;F-3, 5-^ryy^y- 
f«. i, 3-7'yyy^y-F^, 2-y^/F-i, 
3 - yy y -y*i-~ f a, Kyyj ivr^ f vmm 

tmfktih. K*mi~2 0W/3-yFxxr;F3Si; 

LT(i. mzm&-tz.i><7)Tiz%^t\ mm. rm- 

/ITbf— Mliflf^J, 7 5 mb IXli, ¥f 
tRR©t4t><iO"CttsSrV^ flUtf, yyf-;F75FS 

x(iyyyo / \= i fy/F7S Fa^w^ni.. ^ n y> 

[0017] JJE-HRS ( 2 ) fcfctvt, M*t^T^ 

DfcFTii. stp^tsiwtii^v*; mm, r 
sy tyyy, 75 f\ xii-Fy/F^w^n 
yy-ft^tLTii. #tn^t6fccoT(±^r^ 

A\ mm, *X7jy, ^7t^, X(i*X7^f 

y***s\tmmft>tL&. mm^it^b txn. 
mzmm-z>i><7)xu%\w, mm, m<%/ix 

ym. xxf;F x-r;F, 7/F3— ;FX(iy F yWX 

%^ibK mm, ZMitmM, xn-y*y, W7i 
y, Xfix;F7^ F#^W^iil.o 
[0018] ±ISHK5S ( 2 ) T-^S^S y o^^J 
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A ( I I ) y'^/k ?nA(III) b'J 7-^1/ . 7 

oa (iv) r T-^-f/K ?oA(iii)byx 

(??-TU;k) . (II) -rb5^X (»7-T 

y/L-) , 7da ( iv) T-b7^x {^^y^-jv) . 

( IV) xb7^x ( hWf;|/yiJ;Mf 
;P) , 7dA (II) t'X (y7a^y7y'xx/p) „ 
7ni (II) b"x (^y^^f^y^n^y^'i- 
;!-) . (III) b'JX (Tr-TU/t-) . 

(IV) fF7^ U-7'J/W , 7 OA ( I I ) y 
7x-;k (0) b"x (^y-tfy) , 7da ( I 
i ) y'7i-;P (^y-tfy) . ( o ) fx (x^ 
/I^y-fe'y) , 7oA (0) t'x (^t^f;Kyf 
y) , ( I ) y7a^y7y'xx;i/ y<y-fc: 

y) , 7dA ( I V) fb5^ b^yb, ?OA(I 
V) -rb^xb^yb", ^oA (IV) ff57n^ 
yb", ( I V) fh^/h^yH, ^oA ( I 

V) Tbx"v3fy/yt3fyb\ 7DA ( IV) rbxX 
f7'J;WyK« ^da (iv) fI57xy^fy 
b\ 7 OA ( I I ) t'X ( 7-fef— M . 7aA(I I 
I ) b'Jx (7-tr-b) , ?oa (in f x (ro 
t:t*-b) , 7nA ( I I I ) b'JX (7nt**- 
b) . ^DA ( I I I ) b'JX (7>y-b) . ?DA 

(II) h"x ( 2 -xf-/I^\^7x- b ) . 

(III) b 'Jx ( 2-xf-;l/^Htxx-b ) . ?o 
A ( I I ) t"X m y:*?**-M , ( I I 

I ) b'JX (4 V:*?**- M . ?ni, (III) b 
'JX (*^y- 2 -xf-zI/^-tXX- b ) , 7oA 
( I I I ) b'JX (y7nnxf;iA^tyx-b) „ 
7dA (III) b'JX (W^yx^b) , 7a 
A ( I I ) t'x (^M-^y^/x-b) > ?nA(l I 
I ) b'JX (7-7I/-b) , 7oA (II) h"X (7^ 
V- b) . 7dA (III) b'JX (XfTb-b) , 
7dA (II) t'X (XfTly-b) , 7 OA ( I I 
I ) b'JX (^1/X-M , 7oA (II) h"X 
x-b) . ?dA (III) b'JX Kyyx-b) . 
7dA (II) t'X (t7f*-M , ?aA ( I I 
I ) b'Jx (t7f*-M , ?aA (II) ^ifV 
-b. ?dA (II) h"x (T-fe^T-feb-t-b) , 
7dA (III) b'JX (7-fef-/y7-bb7— b) , 9 
OA (III) b U X (b'J ^fltfnr-fef-ATfe b7 
-b) . 7dA ( I I I ) b'JX Cv^7;M-n7-fe 
f-/U7-feb^-b) . 7 OA ( I I I ) b'JX (2, 
2, 6, 6-xb5^^-3, 5- J \T9>'J^i-~ 
b) , 7dA ( I I I ) b 'J X ( 1 , 3-7?>v%-f 
-b) . 7dA ( I I I ) b 'J X (2-^f-;l/-l, 3 
-7'7yy7h)--b) . 7dA ( I I I ) b'JX «> 
yW/I/T-feb-t-b) . 7dA (III) b'JX (7-fe 
f-^T-fer- b ) . 7dA (III) b'JX {¥*+)V 
TSb") . 7dA (III) b'JX (yy^nMy;! 
73 b) . X-y-fbH-^OA, 7 7«3nA, Eft 



3nA. 3^tS-?oA. 3^3nA, igft 
?n = ;K JifM^^nA. ZEftt b'adf y?oA, 

[0019] ^t. by^uubyrxyy^oA 

(III), y*7opbx (t'jy'y) 7dA ( I 
I ) , y'7Dnb"X ( 4-x^-;l/t°y y'y) 7dA ( I 

i ) . by b y t°y y>7nA ( 1 1 i ) . by 

7dd|-Jx (A—i yrnhVI-ey^y) 7aA (I 
II). b'J^DDb'JX (4-x^/t-ty y'y) 7d 
A ( I I I ) . b'JXnnbyx (4-7xx;^try>'* 
y) ;nA (III), b'J^nn ( 1 , 4, 7- by 
*f-/i— i, 4, 7- byr-fy^oy-fy) 7nA 
(ill). y"^Dpy"xbpy;Pt"x 
yyy) ynA (I I) , y'7nny'xbny;l-h"x 
( b D7x-WX7 V^yF) 7oA (II). 
y y on h"x ( b 0 7 x x;k*x 7 y^^f yK)?n 
A ( I I ) s b'Jyanbyx ( hij7i-WX7^ 
y) ynA (ill), b y ynnt'x ( b yy'^i-* 
X7-fy) yoA (ill) r-^v-. by^nnby 
x (7'>;yr-fex-b) ynA (III), by yon 
b'JX (x^T-fer-b) XnA (III). b'J 9 
nnb'JX (rb7h Fn7?y) ?nA (III), 
b'jynobyx (y'^-ty) yoA (ill), b 
y^nnb'JX ( i s o-7n/V-/H ?oA ( I I 
I). b'J 7nnb'JX ( 2 -x^^-tfy-^) ? 
oA (III), b'J 7xx;l/byx (f b7bb'D7 
yy) 7 DA (III). 7 oA (III) b'JX (7 

tf-M **itit#ip^. b k y b b y 

(77-y^o^y7yxx;l/) 7 DA ( I I I ) 
[002 0] ^tL^cO'St.IROffi^JH-Sati^Stt^ 

H*^. */i-*'^yy-bS^*T§yoA^/y*'^y 
y- b^«^'/3 - y> b7- bs^ir-r § y da/3 
-y>b7— u<fflt^^L5. ^DffS 

L<(±. 7 DA (III) b'JX ( 2 -xf-zl^MM 
x-b) , ?nA (III) b'JX (t7f*-b) . 
7dA ( I I I ) b'JX (7b^-;I-7bbJ--b) . 7 
DA (III) b'JX ( b'J77M-n7bf-/y7bb7 
-b) . ?nA ( I I I ) b'JX (2, 2, 6, 6-r 
5-^7°7yy'^7-b) 

^„ at. ±ia?DAttim±^m#MTii£fflu# 

[0021] *wmz&^xmm^ixhT)i$;jvi£mit 
«ye (3) 

R P MX, (3) 
(5^*. piiO< P S3T"J>y. q«iOSq<3T"J)o 
T. L*^ P + q(il-3T"$)l> 0 M(±'Jf-7A. V7" 
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*s"7A, Sift, *'n>Xfi:7/L'5-7A£^U Rli 

M*S l - 1 oor/Wf/i^ J: 9HJm*:4<7Dr< 1 1> l 
SliUcfciSU xii/Rfgjf^. 7;l^3dfj/», 7U-/W 
SMP^'ylf i^^Spj: "3Slfiut^=Sr< 1 1> 

iffl±t&mt) x^ti&it^m. xht^^s*-* 

[0 0 2 2] ±IEH&5$ (3) fcB^T, 
0<97;H57!^i: LT(i. #(;:|S&&t& i> OT14&^ 

#\ mm. ^>vm. ^>vm. rnt;n, 7"f-;i/ 

& v^n^df^s, X(4^7^>kS^W^ix 

#\ Wttf, ^F^S, ib^i/S, 7"F^yS, X 
(± 7 x J * yg^AW&ft S . 7 U t UT \t. 

mzmfct&i>n?m^fj\ mm. y^-umwtf 
tij5W\ mm. y-vm. fin. Mm. xaa^* 

[00 23]^, JJE-ffc* ( 3 ) fcfcWC, M#A 
IT", ptqiWill. 5C)i:#, A1R 1>6 X 1<5 

5i«fs flUBWfcA 1 2 R 3 X 3 ?)-feX*#:2: tT^I 

[00 24] JJE-Hfc* ( 3 ) X-^HtilT)l*)l<m 

it^tixn. mm. **m**7^ 

yJ\. Totvt/Uf-^A, n-7*f-/WUf-<7i^ s-7" 
^U^7A, t-7"f-/t/U^-7iu yxf^+i-- 

z/yA. xf;^nt7/*i/W, y* 
xf-A-Blft, y'7'f-/l»\ MJ -Xfvl^y, HJx 

5-<^7A, F LM V7"f7t-7/V5x.7A, MJ-n— N 
3^/1/7/1/$- 7 A, MJ-n -^-7^-^7;L-5-7 

y'x?-/y7^$x>7At F'JF\ >mv 
yf/l-T/l'S-^Ab F'J F\ yXf^7;Pi-7AX 
F^yF\ yxf;l/7/^-7A7x/JfyF 1 yy7 
n^y;l/7i-;l/7;^-7A, xf-/F7/l-$x7,A 
xF^y7n'JF\ yXf/|/7/l-i-7A^n'JF. y' 
xf-/y7/V3-7A7"o$ F\ y-fV7"f;v7;^x^ 
A?n'jF\ vV7n^^7^5x>7i,7ny F, 
^W/l'Sx>>Am?n'Jh', xif7F7/L-5-7 
A«^7DiJF, 7*f/l/7;PSx7A-feX^?ny 
F\ xf;l/7/^-7Ay^n'JF, ^77*^7^5 
~7Ay7n'J F'^flW&ftS. 
[0 0 2 5] ^Hj(cfc^-r^ffl^ixl>7;^Sy^>' 

«jttf, ( 1 ) 7)V^)V7)V^-^M\L^m 



1m. (2) 7/l^7/k5-7Afl^fctt^-?7'^ 

y^A ■ 6*ii. k&& ■ 7?m. mm ■ 5#me> 

mizn. mmmmme 2-26523 m&mwm 
62-148491 ^amzm^tix^z, . SP/R^ft? 
£*t a Igo 7/i/^f /I/7/I/ S - 7 a t * t wiik 

i±M^l : 0. 4-1 : 1 . 2. fctt<l±l : 0. 5 
-1:1. 0T*4. 

[0026] ;fl^7^;k£#ftl^) 3 %A#^ 
S^S&tfvSttOffijS^ F 'Jxf^Sx^A^h y 
-<V7*^7;l'S-^A*Jff^L<fflv^iil.„ 

^Mit^WMmmi. m^yuMV/^l^Mz^L 
TO. 1-10, 0 0 OeHST'S #£L<f4 3- 
3, OOO^fi, iDffS L<{±1 0-2, OOOSft 

[0027] *^B^7uASMti. m%m?uMt^ 

T, ^*T«M$-tl.^i:tj:DiI»T#l. 0 Sfftfcfr 
iS41*tMISS#t=fl:V^. ffttlf. HMMJtEJI^T"* 

&m-u>cDfti±Tiz?vMk-&m. T)v*}]&m& 
n. mnmmmm<r>m^i. ( 1 ) ?nM^t, 7 

iill^tcMjii-Jx.t^ii^A1-|> , (2) 7/^;i^K 

\t-&m^m\mz7uMtism. a s Ft^Mx 

f- V-yfc3IA-f.Su ( 3 ) 7nA-f^!ft, -f S Flt^ 

s-ttrJiaEtr^^flMt^isjaTJfxf-i^ y x-f 
h. ( 4 ) r/^/i^sft-^jatX'f s vitmm^ 
mmztu Mt-smRi/^uyzmx-ti . < 5 ) 7 

^HatA'xf-ixyfc^AfS, fcv^fc^tiOlSBSE 

fcfi»-f-si>^T^i.„ x, mmmmmmmcot^ 
i±, ( i ) ^nA^fta^^f s K-ft^fij^-^trisaEt 

7;^;l^Jlft^»fc5lAT^, ( 2 ) T)V*)V&M,tt. 
•tS. (3) 7/^/k^*-fb^fc-S-«m«t7nA-ft 
fc-MnWMfc^ S F^%t7^^/^«^^!ftfc»A 
t-o . - il i : > mSPrSl rr! ini i icfliill^!.; S ii^l > 

[0028] z^fmmmm-timn. yvMt^m 
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>3, 0. 0 0 17^f;nt;K lOOSU^K *?£L 
< fi 0 . 0 1 v-f ? ot;I^ 1 0 S U t/KOiMtCffiffl 

#fc»^by>T!ysux\ f5ij,t!S', 7"^>. 
^y^y. MHj-y, +<rfy, -fy*?* 
y, y-ty, r*y, y^n^y^y yyoA.^-f 
y. xi-iii/tn^y-y^ y?n^-??y. -f^'Jy 

*/l/A, litSI> y^nni^yfwtSMSgffii 

mbmmvmf titit » ttz&m-mmvy < y-e 

&&UH;KJ££j&iL Miff, 7'fy. 
df-ty, Wry- r-fey. Fr-fe^^tafaUffiSR 

L<, ^«ML<i2y?n^^y^\7^y#'ffl 
v^Kt . ;ix^Wffi« Ji«tttffl U#l>« 
, r.«iy±SriF c ^LTfflol»; i t>^T* 

M«ii»^l4«iift^nyfn-;^§ 

I KIT, jfiStJEtTiiB^ftRLTfcllLSift^. 

[0029] &tz, 7nMt-&m, rn^^mit-^m 
s vitimzimtZitmnw&imif;- 1 o o 

-2 5 0°C. #?£L<ii0~2 0 0°CT*>£o ftkft$£> 

t<(io^2B#r H iTj,i>. jtt«m!«f^T» 

[0030] *fSHBK iwf , mcom<mmztitz7 
%mmmz. sk-ikr' iM' jx' k T*sfii 

[00 3 1 ] ^HBtis^Tffiffl^ftSAn^yftft 

(4) 

R' iM' jX' k (4 ) 

(5C*s iiiO-4«T'J)^ JiiO-lOSifcT 
AO. :±tk!3l - lyi^IrC-?)^.. R ' 

sgs i ~ 2 o e>#tft*ss & * u m ' (ijf ssfi^m i 

A. I I A. VI I I. I I B. I I I B. IVB^L 
<tiVBj&?)7HR£^U X' W\n?yWFFZ. r )m\l 
tdz&%< b 1 1 Slilhi^-f ) T^ftS-fl^^l? 

[00 32] HRS ( 4 ) iOAp^y-fbifti: LT(±, ft 
iK< 3>**, 7^?nUF\ TSfr? 

nUF\ My^oUK ?|-?^ 

/l^oUF, ^WnSK TnhVPT'nS F\ 7"^- 
/F7"n S F\ 7 5 /F7"n y;F7"n 3 F\ xf- 



;IA^fy;l'7"n5 F\ 7-/L-7"n * F\ ^Wn* 
F\ y'T'o^^y. y?noi?y, y'7"oti? 
y, y^on/fy. y^D^y/^nSF, ?nn 

y-tfy. /ot\^>, y'7'n^y-tfy. JM-ffrtF 
U^A. tM^U^A. Ss-ft-fey^A, Mv/^y^ 
A. f^KffL ftftffiSS. H^Sift, HiM-fbt^iL 

A. HJM-ftT-^S. 01ft^?-9A, 

(Htvx EiS^'jy, EMfcrytty. m&tkT> 
fty, zitryfty, zioftryfty, 
olLryf-^y, yyw/i'S-^A^nijF, yy 
f^S-^A/nS f\ yy-f-^r^s-^Ar^ 
F. yXf^S-W^n'JF, yx^T 
;|/5->>A7"ni F. yx^/kT^S-^AT-f 
F„ xf^r^S-9Ay?oU F\ xf-A-T/t-S-'* 
Ay'7"n5F, xf/^FS-^Ay'T-itN F\ y* 
>f V7°nb°^T;I^Sx^A^a'J K. y'^VT'^T;!/ 
5 -fjM n U F\ V 7"f-;l/T;l^ S -^Ay7 n U 
F\ yX^y^r^S-^A^ay F\ yy?C\Jfy 
^T^S-^A^oU F* y'jj-^^T^S-^A^n 
UF\ yf-^r^Sx^A-feX^^o'JF, xf-;l/T;P 
S-^A-feX^^o'J F, yf-^T/L-S-^A-fe^^^ 
PUF\ FUyf-^yU^nU F\ FUyf-;l/yU;P 

7"psf\ yy^yy^y^nu f, y^yy^F 

'J^nUF, 7i-^y , J;kF l J^o | J F\ y'7x-;P 
yy;i/y^oUF\ ^f)Fy?nny7y FU7"f-/P 
fy^n'jF, yvf-^f-yy^ni; F\ 7'^f-yF 

'J?nUF\ FUyx-^y^n'J F\ y7a-W 
yy?n'J F\ 7x-;l/f-yFU^o>J F^Wtti 

^ftt<fflv^ia, i OffS L<(iy'x^;t-T/PS- 
i7A^nl) F\ if;l-7/^X7Ay7ny F\ WCW- 

~-rf. Bm.yfrv-*?j>* ^.mtry^ym^ 
t,tiz,„ znt,cr,s\ny yitm±mi.Tmm 

[0033] rsuyyjm^mmmii, ? OA^ 
T>wi&mtt&®8.w s F^w^^^^n 

ASMwlifS^t^Sp LTti^L, Stxf-y y mz 

IfWffifflSti, ii^^ oAft^-ft) 1 t/WC^f LT 0 . 2 
-5, 00 0iaTJ ) l 9,ffSL<(i0. 5-2, 00 

[0034] *5ffiHt iWf . ±E«*n<PS3-h.fc^ 
[003 5] *%bj I f ^(i, m 
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tPIS-tl.t^Tli^i.sv. Tie-JR^ (5) 

MlArlj (5) 

(5*tf>. l(±2~4«ffiBre&'3. M(^flJ#HlgI I 
B. I I I BX(4I VB^«7CH?r^t, ArliTy- 

[00 36] HKst; ( 5 ) »/M xWt LXlt, mi 

if. f'JX(2-7/WD7i^H ^oy, hUX 

(3-7iWn7i-iHt;ny, HJ.X (4-7/k* 
n7i-;H ttoy, Mix (2, 4-y'7*tn7i 
#ny, MIX (2, 5-y'7/Wn7x-/H 
Sny, 1-UX(2, 6-y'7Wn7i-/l/)*'n 
T-yx(2, 4, 5-f l j7/^n7x-;H #o 
bUX(2, 4, 6-bij7Wo7i-;l) *'n 
y„ T-UX (^y^7Mo7i-;l/) #'ay, fx 
(^?7Wn7i^H SSS. t-'jx (^y?7^ 
3}-n7x-/H T^S-^A, rh^x (^>?74- 
tn7i-;H ^'/y?-7A, ff?^ y<y^74 
^n7i^H XX, HJX (4- M) ^/^o^f-^ 

S^fcit^Sttcoffi^fUx f^y?7;Wn7i 

[ 0 0 3 7 ] ;W xKtfJtti&fWti, ? nJvflteft, T 

mzmtn LT t i V ■> L , i fcffi££^3£H$Hfi!jll L 
Tfc afc£«/M*»0)ffifflJH4, jI£?nivfL 
^l^MzMLXO. 1-2, 0 0 0 3 JIT"$> 0 „ 4? 
£L<J40. 5-1, 5 0 0=34, J; 9UiiL<ttl~ 
1,0 00 . /M XliWfSffli* 1 ? n^j^ 

m 1 t;H=*f LT 0 . 1 3S*iS«±l^(iffiS^S;^S 

;K=*f LT 2 , 0 0 0 3i£ Sffix. S^KtilH&iStta 1 
iM«-fg^«?^ L<&U. 
[00 38] *|&HB( = £tl\i. WMt-tM. T>l*ll 

Tfcxf-uy£Z*tf;-f6KIEfctJVvc, J)8l5»l-~6 

or/y^s, ^nyyjs^aa«ix{iiia(i^#ftR 
[0039] ±mm^mm\y\mt ltj±. mzmm 

■fhhnxii^tK mi\i. Wyxy, xf;Ky-fe' 
y, ^^y, 7^/i^y-t'y, ^yyy, y^y. y-f 
V7°oh°;Ky-tr'y, y'7f;Ky-fe'y, ^y^f-4- 
^y-ify, t- D 7/ytn^/i^y^>^7;y 3 f/t4| 

^i/y, y^f-;^7^yy^r;^;^^f^Jgit 
^#S^Mlt:**a, ^no^y^'y, y^nn^' 
y„ 7"n^Ky-tr'y^y\nyyn^a»MbK*a^ 



if i L< , J: D#i L < it h/Pxyl>7f;Ky*>Ai 

•cteffl l#& w& t-r , zmxhzw&Lxm^t Z 
th*tmxh&. 

[0040] 3fflm{wm<mtimm\i. mzmm-t 

S *> OTIi&v ^\ ? n Aj«BE«0iW * t#>jfi 
JjnLTfc^TkJ^L, i^xf-yyoza-fKJCSt 

i S BM«filMSPiT'^#^^7K^^jMPt-|> fc ftfiSE 
L < ffiTT S *) , *mSMBlUWffi tfi 

i J T J±^*BIMt*»<?)»ixf - y y OHJMtRJEiR 

ftfflMii. tt&^igiS^o . 0 1 - 5 0^i%, if* L 
<I40. 0 5-20^*%. §^«f^L<{40. 1~ 

i owb-ejbs. zmimiwmvmimtfmm 
m.n5o®m.%£ to^m^immmw&Ttum 

mt Lxm^tiummm^mt^mxm ^ti 
[oo4i] z0)£o£Lxwmatvk?v&iimim 

UTx^-yyco^tKJS^ff^a. ^SMBfcmvc? 
-£W0. OOlvOn^y-lOO'iJtiK 

L<i±o. ot;K i o s u ^^soiiJSfia 

ffl $ . i ft J: 9 >h $ v ^M^il«T'l±+^^vSttA s # 

mja-t-fmmmx^K 

[0042] t^mzmt^Kim.mi&mt. im 

-1 0 5 Jff 4 L<(±0-2 0 0°C 

•CfcS. RJSETJii, ZM^J£^^xf-yy#H^T 

OOOkg/cm^'f,^ #iL<(40-3 0 0 kg 
/cm ! tfcS. RfG^raJiiaK^E^tS^S 
HRfc^ttoS ; t liTZ ^ ^\ 51^ 5 6 ^r H 1 
Tft S . t fc . xf - y y (± , frf E^i: Jj (S X. -> Cil 
MS<j(c«*S LT t J: ^ U RJBIBj^t mSE^Ttf A 
LTSJESitTtit^ Mfi^XT'*l»x^yyt(4, 
SJEt^tt^^'x, r;y3"y, ^U7A 

^#S^TtM^HL^^^^„ =Srfc. Zi-ftRJEW 
f^T«oSfH±> satsic^aftTffacifc^^L 
v\ xf-yy(±+»t^SLTfc<it*WS L 

[0043] *KJ5E(±, H4^C, iS^WV^ 
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mm&^fci -^^ycommmcommmt l 

[0 044] 

»StfiJ 1 

0 0ml OiXT >\sXWMj±Klfc®m 9 OXiTMBM 

^.mkt^c^bmm^xx'+^mmuz, o. as 5m 

mo (III) HJX (2-Xf-/IXv3f 

t/X-b) /y^OA^-tj-y^i. iml, 0. 6 
Ommo 1/L<0-?W 5 a's^y}^ 1 0 

0mlfcJ;«L/ib^xy5. 3mi££aeg8JH 

-KffcO. 18 8mol/LC0b'JIf/I/7/kS-'> 
A/i/^n^-9-y?M2. 3ml, 7 3. 9mmol 

[0045] sje^s* 1 2 ortflnft u 

1 , 0 0 0 r p mfciHfiSL HHS7 4 - Fffcx^y 
£?»AL, xf-i^yfEtJ: "3 1- 'Jx^r^Sx^fc 

HfcllASfu xf-uy<oH*^tRje*m»Lfc. EE 
^f§ft?)ffi*ffi7J & 4 0 k g / c m^ t =3rS J: a txf 
L-y^xJ^S^.. fuKffiTJ Si5t 

ATKSFSESSarCEA-f S - i: t J: ^TM^M?* 
TKJEfctfitLfc. 

[0046] J*jE^£I^m$L, &VvdH£EL 

?n?f7'57^ J: "3#*f Lfc. ifc. KJEMfc^ 

EETC386I (ImmHg, 1 0 0°C) LT^OSfi^ii 
SLfc. SSJfl^lSlfc^ 
[0 04 7] HJ£$J2 

h;n>^ o . l l m l tsifc^: t Wk MM 1 1 

[0 048] HJ£$J3 

MH>^ 11. 6ml tSifcJifcJJWk HJIW 1 t 
IHHUtLTSJGSrff^ofc. teSS-^lt^t. 
[0049] Mfi^J4 

t-zi/xycoftfo Dfc, t -7f-;w<.y-tf y £ l . 6 m i 



[0050] ^iftM 5 

WPxycoftbDt. s<>-¥y$:4. 5mlffiUit;t 

1 tss-t. 

[005 1] ^MM6 

l-AxycoffcbOt, ?nn\y€yfo. lOmlffl 
[00 52] MSM7 

1 0 0m 1 j^PV^tftevW 5h*5. 8mg (60 
//mo 1 ) ^M^^n^ifyi 0 0ml t 

0. 88 5mm o (III) 
hVX (2 -Xf-^Jfif /i- h ) /i,? p^df-ify 
itSS 1 . lml £A2fX?I-£L£o 0 . 1 8 8 m o 1 /L 

cr>h 'j x w;i/S x>> A/y ? o^tyia 2 . 3 

ml. 73. 9mmol/L«yXf;P7;^x^A^ 
nU Y/istu^yrvmm .2ml £Jp;t, SiBT 

mmm.n lt. sMi^^iiSL^, 

[00 5 3 ] &gfk UBSE7 -f - Hffcit/sm^H* 
«*fci*j8«3 oomi <nz7-y\sxmwgj&m* 

y 1 . lml SiSSDLfc. WMJ 1 , 0 0 0 r P m 
fcPfflEU RlEgSSfc 1 2 RJK®Sl*IW 
fflM&j) £ 4 0 k g / c m 2 b ft & J: 3 fcxf- V y #X 
£iK#^xf-uycoH*fLRji5£ffli&L!t. JM, fti 

^OTt3 0M(E^ofc„ 3 0ML Kite 

[00 54] RiE^H^mS^T^fflL, ^^T"EJ±L 

^n-7h^"77^-tJ;0^tJfL^ o t/t, SJEJSt* 
4nSB***««E*fflv^T6SiJL, m 
}±TXWk ( 1 mmH g s 1 0 0°C) LT^Wfifi^il 

[0055] MSM8 

SlStf. «HSE7 ^-F^MaV«J¥SKfi|ifc|*iW 

3 o om i nxTyiszmEKm&i 9 o°ct« 
xs&&Ltiff>*>mm*fz?+ftmiiit:. o. i89 

mo l/LiOhUxf-^T/I^Sx^A/^^O^df^y 
?^3. 2ml}:giUcy;n^ty2 5ml^ 

jcas3SM«tfta», x^^y-r-HhraiLfc. 

M7^-F1l:9. 8 Ommo ( I I 

I) Mix (2-if;KWx-M /y^n^\Jf 

•y-ymm.2. lmlSt/'O. 7 5 0mmol/L«?|/ 

-Y 5 V/y7u^-?ymM8 0 m 1 S.yWIL/1 V)l 

xy5. 3ml^ftM^ 
[0056] RIESS^ 8 ■ ■ < CtD^L m _ 
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1 , 0 0 0 r P mCPHH& my 4 - F^fcX^y 
ftKJE£ia*&bfc. RJSE^#srt«*ME*^4 0 kg/ 
£«^fc=KJiBT3 0#Ml6£fr : S:-ofc. 3 0#fS. MJE 

[00 57] &fc®mm&£Tt§%IL. ik^TMEL 



ETCffijg (lmraHg. 1 0 0 "C ) LT*<9**£jI 

[0058] mmi 

h/myzwiMLfrfritizkVM. mm 1 1 miz 

[0059] Jt^J2 
[0060] 



Mil 



5 5 § = 1 



5:5: 



I IIS I 



,! ! ? 1 i i IgiliLi Jii | 
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(si) int. ci. 6 itsijiE-5? Jt^a#-s? fi mm^mpji 

// C 0 7 B 61/00 3 0 0 C 0 7 B 61/00 3 0 0 

C0 8F 10/02 C08F 10/02 



